Evaluation and optimization of the administration of recombinant adeno-associated viral vectors (serotypes 2/1, 2/2, 2/rh8, 2/9, and 2/rh10) by convection-enhanced delivery to the striatum.
Convection-enhanced delivery (CED) of recombinant adeno-associated virus (rAAV) vectors is a promising approach for delivery of therapeutic transgenes to the brain. In this study we have systematically examined vector dosing in vivo. Infusions of rAAV serotypes 2/1, 2/2, 2/rh8, 2/9, and 2/rh10 expressing an enhanced green fluorescent protein reporter gene were undertaken into the striatum of rats and pigs using CED. Vector distribution, as defined by the volume of distribution and number of transduced cells following each infusion, was determined using stereological methods. Immunohistochemistry was used to determine the transductional tropism of serotypes and to evaluate for the presence of immune cell infiltration into the brain. Vector distribution was highly variable between serotypes. Infusion rate had no significant effect on vector distribution or the occurrence of tissue damage. For serotypes 2/1, 2/2 and 2/rh10, as the vector concentration was increased beyond 10(12) vg/ml, no increase in vector distribution was observed. In contrast, for serotypes 2/rh8 and 2/9, retrograde axonal transport was observed above this threshold concentration. Cell transduction was principally neuronal for all serotypes and was associated with a low-level immune response. In planning clinical trials it is critical that these observations are considered in order to achieve optimal vector dosing.